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ABSTRACT 


The volatile leaf oils of J. flaccida, J. martinezii and J. poblana are re-examined and the 
composition is published using FID quantitation. The leaf oil of J. flaccida is dominated by a-pinene 
(65.0%) with moderate amounts of B-pinene (4.8%), myrcene (4.3%), limonene (3.5%), B-phellandrene 
(3.4%), linalool (2.9%) and manool oxide (3.5%). The oil of J. poblana is somewhat similar as it is 
dominated by a-pinene (52.9%) with moderate amounts of B-pinene (4.2%), myrcene (4.3%), limonene 
(2.2%), P-phellandrene (3.5%) and linalool (1.9%), but contains several unique compounds: 0-2-carene 
(1.8%), 5-3-carene (1.4%), trans-verbenol (2.7%), methyl chavicol (0.7%), and (E)-nerolidol (2.5%). The 
oil of J. martinezii was quite distinct with major components being a-pinene (16.6%), sabinene (10.4%) 
and camphor (11.1%) and moderate amounts of B-pinene (1.4%), myrcene (3.6%), limonene (1.8%), B- 
phellandrene (5.3%),linalool (2.8%), y-terpinene (1.8%) and terpinen-4-ol (6.1%). It also contain several 
unique compounds: p-cymenene (0.7%), karahanaenone (1.3%), trans-dehydrocarvone (0.6%), trans- 
chrysanthenyl acetate (0.5%), linalool acetate (0.4%), noe0iso-3-thyjanyl acetate (0.8%), an aromatic 
phenol (KI 1320, 0.5%), trans-muurola-4(14), 5-diene (0.7%), epi-cubebol (0.5%), cubebol (1.196), 1-epi- 
cubebol (1.0%), and an unknown diterpene (KI 1978, 0.6%). Published on-line www.phytologia.org 
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The taxonomy of Juniperus flaccida Schltdl. has been somewhat unsettled. Generally, flaccid 
(weeping) foliaged junipers in Mexico (and the Chisos Mtns., Texas) have been referred to as J. flaccida. 
The first systematic treatment of these junipers was by Martinez (1963) who recognized two varieties: J. f. 
var. typica and J. f. var. poblana Mart. Juniperus f. var. flaccida has large seed cones (9-20 mm), with 6-10 
seeds, and pendulous (flaccid) foliage and branchlets. Juniperus f. var. poblana also has large seed cones 
(9-12 mm), with 6-10 seeds, but the foliage is distichous and in vertical planes like Thuja, and not very 
flaccid (Zanoni and Adams, 1976, 1979; Adams, 2014). Pérez de la Rosa (1985) discovered a population 
of trees that had small seed cones (5-7 mm), with 1-2 seeds per cone and with foliage somewhat drooping 
but branchlets erect. He described this taxon as a new species, J. martinezii Pérez de la Rosa. Except for 
the seed cones, the taxon looks similar to J. flaccida; indeed Silba (1985) treated it as J. flaccida var. 
martinezii (Pérez de la Rosa) Silba. Each of these varieties has leaf margins that are hyaline and nearly 
entire, with either a few small teeth or merely a wavy margin (Adams, 2014). However, they are 
considered part of the serrate leaf margined Juniperus species of the western hemisphere (Adams, 2014). 


Adams et al. (1990) compared the leaf essential oils and found considerable differences among the 
J. flaccida varieties. However, they decided to accept J. flaccida var. martinezii until "...additional data, 
such as from DNA analysis, are available." (Adams et al. 1990). 
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DNA sequencing of nrDNA 


Hesperocyparis arizonica 


(ITS) and trnC-trnD (Adams, et al. ~ H. bakeri, out-group 


2006) revealed that J. flaccida : californica 
varieties are not monophyletic and Larizonica — 
they recognized J. martinezii and J. f. wii ae a 
coahuilensis 
var. poblana as J. poblana (Mart.) R. 
angosturana 

P. Adams. More recently, Adams and T pinchotii 
Schwarzbach (2013) published a rE 
detailed phylogeny of the serrate T occidentalis 
junipers of the western hemisphere -Sr osteosperma 
based on nrDNA and four cp genes. E grandis 
They found J. flaccida (var. flaccida) ee noe 
in a clade with J. standleyi (Fig. 1) 4. durangensis 

. © poblana 
and J. poblana (J. f. var. poblana) in a T 
well supported sister clade. Juniperus jaliscana 
martinezii (J. f. var. martinezii) was i [H flaccida 
found in a well supported clade with X standleyi 
J. durangensis (Fig. 1). Their work | ovata (7 ashei v ovata) 
appears to solidify support for the i zanonii 


saltillensis 
ashei v ashei 


deppeana v deppeana, NM 
deppeana v robusta 


recognition of J. martinezii and J. 
poblana. 


-— : : f i T 
The composition of the volatile | Serrate leaf junipers P Ys peana P Sperry), E 
. à epparia v deppeana, 
leaf oils of J. flaccida and J. f. var. of North America T Li uegosans-v pátontarin 
poblana were first reported by Bayesian Tree - dep v deppeana, El Chico 
¡ - d b 
Adams, Zanoni and Hogge (1984). | nDNA, petN-psbM, sol -deppeana v robusta. 


The composition of the leaf oil of J. | ^" Lr dep v deppeana, El Chico 
martinezii was reported by Adams, Sree PRU, Imi 1E deppeana f zacatecensis 
Pérez de la Rosa and Charzaro 

(1990). 

However, these reports presented the Figure |. Bayesian analysis of the serrate leaf junipers of North 
data on a TIC (total 10n count) basis, America. Numbers are posterior probabilities. From Adams and 
but, currently, the use of FID (flame Schwarzbach (2013). See text for discussion 

ionization detector) basis is preferred 

as being more accurate. 


The purpose of this paper is to report on a new analysis of the leaf oils of J. flaccida, J. martinezii 
and J. poblana using FID quantitation plus a library of over 2,205 compounds (Adams 2007) for 
identification. 


MATERIALS AND METHODS 


Specimens collected: J. flaccida var. flaccida, Adams 6892-6896, 23 km e of San Roberto Junction 
on Mex. 60, Nuevo Leon, Mexico; J. martinezii, Adams 5950-5952, 8709, 40 km n of Lago de Moreno on 
Mex. 85 to Amarillo, thence 10 km e to La Quebrada Ranch, 21? 33.08' N, 101? 32.57' W, Jalisco, Mexico; 
J. flaccida var. poblana, Zanoni 2637-2643, 0.74 mi N of Amozo on old Rt. 150, Puebla, MX; Adams 
6868-6870, 62 km s of Oaxaca, Mexico on Mex. 190. Voucher specimens are deposited at BAYLU. 


Fresh, air dried leaves. (50-100 g) were steam distilled for 2 h using a circulatory Clevenger-type 
apparatus (Adams, 1991). The oil samples were concentrated (ether trap removed) with nitrogen and the 
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samples stored at 20 °C until analyzed. The extracted leaves were oven dried (100 °C, 48 h) for 
determination of oil yields. 


Oils from 4-5 trees of each taxon were analyzed and average values reported. The oils were 
analyzed on a HP 5971 MSD mass spectrometer, scan time 1/ sec., directly coupled to a HP 5890 gas 
chromatograph, using a J & W DB-5, 0.26 mm x 30 m, 0.25 micron coating thickness, fused silica 
capillary column (see Adams, 2007 for operating details). Identifications were made by library searches 
of our volatile oil library (Adams, 2007), using the HP Chemstation library search routines, coupled with 
retention time data of authentic reference compounds. Quantitation was by FID on an HP 5890 gas 
chromatograph using a J & W DB-5, 0.26 mm x 30 m, 0.25 micron coating thickness, fused silica 
capillary column using the HP Chemstation software. 


RESULTS AND DISCUSSION 


Overall, the leaf oils of J. flaccida and J. poblana are similar and the oil of J. martinezii is quite 
different. The leaf oil of J. flaccida is dominated by a-pinene (65.0%) with moderate amounts of f- 
pinene (4.8%), myrcene (4.3%), limonene (3.5%), p-phellandrene (3.496), linalool (2.9%) and manool 
oxide (3.5%). The oil of J. poblana is somewhat similar as it is dominated by a-pinene (52.9%) with 
moderate amounts of B-pinene (4.2%), myrcene (4.3%), limonene (2.2%), B-phellandrene (3.5%) and 
linalool (1.9%), but contains several unique compounds: 6-2-carene (1.8%), ó-3-carene (1.4%), trans- 
verbenol (2.7%), methyl chavicol (0.7%), and (E)-nerolidol (2.5%). The oil of J. martinezii was quite 
distinct with major components being a-pinene (16.6%), sabinene (10.4%) and camphor (11.1%) and 
moderate amounts of P-pinene (1.4%), myrcene (3.6%), limonene (1.8%), B-phellandrene (5.3%), linalool 
(2.8%), y-terpinene (1.8%) and terpinen-4-ol (6.1%). It also contain several unique compounds: p- 
cymenene (0.7%), karahanaenone (1.3%), trans-dehydrocarvone (0.6%), trans-chrysanthenyl acetate 
(0.5%), linalool acetate (0.4%), noe-iso-3-thyjanyl acetate (0.8%), an aromatic phenol (KI 1320, 0.5%), 
trans-muurola-4(14), 5-diene (0.7%), epi-cubebol (0.5%), cubebol (1.1%), 1-epi-cubebol (1.0%), and an 
unknown diterpene (KI 1978, 0.6%). 
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Table 1. Leaf essential oil compositions for J. flaccida (Adams 6892), J. martinezii (Adams 5974), and J. 
poblana (Adams 2578), based on FID gas chromatography. KI = Kovats Index (linear) on DB-5 column. 
Compositional values less than 0.1% are denoted as traces (t). Unidentified components less than 0.5% 


are not reported. Those compounds that appear to distinguish taxa are in boldface. 
* = Tentatively identified. 
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